Comparison of the bronchopulmonary and pressor activities of endothelin isoforms ET-1, ET-2, and ET-3 and characterization of their binding sites in guinea pig lung.
In anesthetized and ventilated guinea pigs intravenous injection of ET-1, ET-2, or ET-3 (1 or 2 nmol/kg) induced similar dose-dependent increases in pulmonary inflation pressure (PIP) associated with increases in mean arterial blood pressure (MBP). Pretreatment of the guinea pigs with 1 mg/kg intravenous indomethacin significantly inhibited the increase in PIP evoked by 2 nmol/kg of ET-1, ET-2, or ET-3. In contrast, the increase in MBP following injection of the various ET isotypes was not significantly affected by indomethacin. Injection of ET-1, ET-2, or ET-3 (40, 120, and 400 pmol) via the pulmonary artery of isolated and perfused guinea pig lungs induced dose-dependent increases in PIP and pulmonary perfusion pressure (PPP), thromboxane B2 (TXB2) release, and formation of lung edema. In keeping with the in vivo results, no marked differences were observed between the activities of ET-1, ET-2, and ET-3 on isolated and perfused guinea pig lungs. Indomethacin (5 microM) added to the perfusion medium significantly inhibited the alterations of PIP and PPP, TXB2 release, and edema formation evoked by 400 pmol ET-1, ET-2, or ET-3. High-affinity binding sites for ET-1, ET-2, and ET-3 exhibiting similar characteristics were identified on guinea pig lung membrane. Therefore ET-1, ET-2, and ET-3 exert comparable bronchopulmonary and pressor activities in the guinea pig and probably act via interaction with the same binding site. In addition, the ET-induced increase in PIP and pulmonary vasoconstriction are primarily mediated via the production of cyclooxygenase metabolites.